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(54) COATING COMPOSITION AND COAT THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating 
material capable of forming a high-quality thin coat 
having an adjusted refractive index, a coat formed by 
using the coating material, an anti-reflection coat using 
the coat, an anti-reflective film and a graphic display 
device each using the anti-reflective coat. 
SOLUTION: This coating composition comprises (Da 
rutile type titanium dioxide covered with an inorganic 
compound decreasing or eliminating photocatalytic 
activity and an organic compound having an anionic polar 
group and/or an organometallic compound and having 
0.01-0.1 ujti primary particle diameter, (2) an ionizing 
radiation-curable binder component, (3) a dispersant 
having an anionic polar group, (4) an organic solvent. The 
coat formed by using the coating composition is suitable 
for forming a light transmissive layer composing a 
monolayer-type or multilayer-type anti-reflection coat 
1 7 especially a medium refractive index layer 1 8. 
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R-41B, KR-38S, KR-138S, KR-2 
38S, 3 3 8X, KR-44, KR-9SA, KR- 
ETWJftt, Hi-, 7F7^ h^-y^^y, 7h 

7xh^y^y, fh7^y7p*'^yf?y, 7 h 

7n-7a«->f^y % fF7n-7>^yf^y, 
Th7sec -y' h **s"f-9 7 h 5 t e r t -7' h 

* y 7 * y <ff © &m 7 /v 3 * y K fc ffiffl -f 5 r. i 7) s t? t so 
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[0 0 5 1] Hfls^-^y«r*iB«li-«««fti^*»tJ« 
S^a^/v^y^lrfflv^so^itf^Lv^ W&. 

1-57 h y^^ij^fflv^^-r^ v?mm*mwr 
^yyf, tw^, y/-/v^ !)7 wyf©^ 

[0 0 5 2] $4t:7* yvitmZfimk&VoRtf/iui 
*BMfcJWfc**fc i 5 LT W*tt«rtt-¥-*-5 1- tt> 
7=tytt©Sttl^ft5fi<^iStf/xi± ; li 

[0 0 5 3] «^^iSt> 4 #W^fe©M*'Sr 

9, 7/V57XU«X77y >»t?**Lfc«MIS 

7^y t LtliTTO 5 1 (C) ©^ D Q o*t?^'JSSJS^^ 

[0054] wmktmut&w y^-^i±> * 

■f5JIfc»i-«*J|M!fe«r#*i-5fcK>t, VM&SthX* 

TE^sns. iiMifflttt©^^y^^it 

3 -7 -f y 7I1J5K** !C*3V UTV^V^ / -v- 

x(±^-y ^-©^t?#feu-cv^©t?, 3-r^y 
^i-v\ *fc, iif©/Myy-^^littl 
[00 5 5] SK*W,Wktt©/W v?-&5th 

-k*^-fi> 7 v 5 * /va^-tt©^ y y ^-srffl 

y/-^*fflv^5r.i: l b^^?fc l 9 > ^jK^ 
3f.ii ^^j.— ^fflv^-ctiv^ ^ftyl^-tto^'fy 

y =iV-(4, a-g-tttHX^2fifil±.W-r5#f IBtt© 

[0 0 5 6] a^vytfcifflS^-SrWi-S?'^*^*^ 
Jfct5*y =iV-i: LTI4, 2 
-tKo^yxf/V 77!)y-h, 2-fcKn 

^•y7ptvv (y^) 7^yi^-K t KP^r-yT'f/V 



(8) 



13 



T $ y 1/- K 2-t FD^3-7iy ^yz/PtW 
7^ y k ^M'^!)*^?^ h^T^ y V 

-k r^y/vg?, y^y^K, T^yA-rsKfo 
yr^yw— k a^-yy^y j-;v^r^y i — k 

y y-K ^y^y;*y h-/vhyr^y v-y^cd 
hy (^^) r^y wh, ^ly^y h-;vf h 

T^y^-h^ro#fts r^yv-K 

fi, Ctxbroy^^M-o-tt^y^-^a-^Lfc^-y =* 
•^-Sr^-f-SiLfc^TftSo --x i" (7^) T^y 

u — hj ti±, y v- hxt>vxi±7^ y v— h 
[oo57] muHinRfttto^^ >?-j$.ft<D 5 % 

&11ft*t> *>«©-<?#* U\ 

[0 0 5 8] 7=ot^tt©ffitt*ir 

y^-^d^K^^^XSr^-rS^i'tt, 7-^ 
yftSttSi UXO**ltJ; ?)|l{t^y ©#$*&[*) 
± $ * 5 n t (CAP x. T , 7K*S-^i- X<0^-V^-b 

[0059] w%-ti, **«£jiwa«rwi-<5'<>f 

X<k JKfrife*©^** K9>ftfefcJ:0»JitL 

[0 0 6 0] ®BJf*St UXI±, K7^fet?*>5^# 
IfeXM^y hftX&syVvy/vRJSlcJ; ^WCr** 

(S iOx) K&J&ft-t-aatei&s&S. 
y 7 7 -/vSSr-&* UX*3 5 U»6#, 

^-j*aB*te**tt«M 40 

[ 0 0 6 1 ] ^Jfcil, >7^s> 

fit * »o fc © L X % ***S#Jft*Sfc 1" 5 ^ 
y^-^*S^lfc3-f-f^ ^ffijsR* £ ffl V > X * ~ 

i^BMb^w* (s iOx) Jd#*fc*»ttJ: < 

[0 0 6 2] #«&±©Btt-eKart&JtlW>Ki 50 
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;7-j$#£gE£- tfc 3 -r -f y^lfijSW Srffl v ^5 i i |c 
[0 0 6 3] *m®i&KM&*%-f2>'U>?-®.ftk 

-y yy-$#t fcr±, y ^ y v—n&ts is 
(y^) r^y h^fcfiv^y^y *y 
ttfe (^^) r^y v- hTjjbo-c^ff^iatftR 
Lfc/W>-^-^*fflv^r.t^-T:-§5 0 -rft^*>> 
^w^^^Mdit -^©-^^y^y 

h-/VX!±v ; ^>-^3iy ^y h-/KC25>TW±CD 
^) TV y /^a^Xr/HS-g-L-CV^;^ ^y^jiy 

^.y h— /vxfi^^^^y ^y h— /v©^ tft-tt 
v^5fc©-^?fc , ?, -o-^^y^y h-/vhy7 
-/v#ti67^ y hRt^^v^^y y 

tl67^ y v- M±, -^f-fffcai^-v^ifelfflS^'tr 
[0 0 6 4] ?i?*/u«^-SrHttS*6*B*Wi!i: tT 

— t Fo^fv'— ^o^v';v-7i-;V-^l-y > 2 
- 7< 1 [4- (^^/V^*) 7i-/V] -2-^e 

/V7^ y ;/p/<y- 1 -^-y, ^y^^^f*^ h 
l - (4 - Kr y/v7i=/v) -2-t Ka ap-s/- 
2 -^f;v7P/^y- 1 -*y, 2-t Kn= a f-v'-2- 
^ f ;v- 1 - 7i=;v7p/<y- 1 -*y, 1- (4- 
^ y7°pf;V7i-;V) -2-t Ka^y- 
7"p/<y-i-ty, ^y/71; y^SrW*Tf 5 0 
Ci^e)©5*>Xt)^ l-t Knaf-y-'y^a-^af'Wi/- 
7i=/V-7hy, RXf, 2-y^/V-l [4- (y^- 

/v^^-) 731— /v] -2— =e/K7* y y7o^'y- i- 

*-&*>*-Cffl V ^5 C t «S X$ 5c £ ft fe tt rURfli \Z t # 
=/V-^hy|W/^ 3 f-d7- 184 (Irgacure 18 

[0 0 6 5] 7=-^ytt©ffitt*^#i-55>aSJ«s R 
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[0 0 66] 7=tf ytt©«ttS&#1-S£»*iJ t tt 

-yfy^O^^X'^t^m^m, lTt£t>h, Disper 
byk-111, Disperbyk-110, Disperbyk-116, Disperbyk-1 
40, Disperbyk-161, Disperbyk-162, Disperbyk-163, D 
isperbyk-164, Disperbyk-1 70, Disperbyk-1 71, Disper 10 
byk-174, Disperbyk-180, Disperbyk-I82#£r$|*1~5 

[0 0 6 7] z.t%b<Dohxh. xf vyt^f-t-f W 

£ *» * 2>«#OU±7 ^H4©ffitt££*t5ffitia 5 
Jg£ Lfca^HBKrtf U 2 , ooo^ 

2 o , ooo ©fc£4&*fflv^ t , «pfcfi#a£tttt 
«*#&*i#£U\, ifr¥*&#^»fi, gpc 

C©j;5^l £ t : ic-g-5t©iLT, JJSx^^-t'y 20 
^ — XW^TIirV tfy^ 16 3 (Disperby 

k 163) #&3 0 
[0 0 6 8] ±|E=i— ^tt/fcflJ&JBV^iSBJBJT* 

^vrjat ft ©««*#^ t set 5 „ 

flffltttSEMWKtiSSFJfttt^S^O. 5-1 0. 

0 ^ mSS©^fl/yif-X^7^ y /Vfcf-XSr/B^S 30 

[0 0 6 9] *«PJCD3-x^ y?'m$.¥o<Dmi&f&ft% 

%©, Wilt ^V7 c nhVWT/l'3-/K 

[0 0 7 0] #»9ifc:*^-Cf±, <^ b >^©M$£iJ£ 40 
b >3^£iJ£fflv vrfflhrS <h > StmaB£#ft£ 

[0 0 7 1] KW&Jhlt©*l#Ji-e*>6^- K=- bJf 
- K 3 - b S ©*ffi £«S M tfb L , * © ±. tc#3i§ 



#gfl 2002-275430 
16 

4v7m.&m*^v^wtm*R^xmM;irz>k, ~© 

[0 0 7 2] ^ b yjRjgaUfc tTtt, 1 S©^' b y^*b 
2S«±©^b>-^f)Jte5JS^^Iis X 

•{r bV^Jt LT©ttfC££oTV>&V^t>©£fflV^;i 

8 oa»%ei±*i«xii.2aEi.±.©^ bv-cfij&kft 

[0 0 7 3] Gffl&Mk LX>r b v3R*8l*:fflv\ Kfc 

^#JtSrW SW^-JI* 2 , 0 0 0 ^620, 0 
o o©jk-g-*^^v^5 S6lcjf4U\ *v^tt, ^ 

^) y v- b* fcti^y^xy ^ y b-/v#fffi 

^) TcJ' y l/- bTfooT5H L! 1 3 tr.*$S££^L/c 
[0 0 7 4] *38Kir«5a— ^^f f?mflMHi* >%M 

(ATO) tek&m^&Z.kfrXZZ, 

[0075] #ritd-©B^fw-»aiian»^iBT?*><5 

V#—$Si*: 4-20 mSg!!s T-^Vtt© 
*tt»Sr*+ 5^m^JSr4~ 1 0fi«B©«^-CB^i- 

©«tt«**'1-5t>©SrfflVN5»^lc», 
-J^##«*»J£bTftWt5©T?, T=^>-tt©S 

So #MiJ»i'M>^-£ LTfi«16Lftv^©-?, 5>«c 
SiJ©E^fiJ^SriSb-t-c:tlcJ;oT^I^©!Bj±%SI 

[0 0 7 6] *#:KliC(4, W&9 > 1 0fiMBtC.*f L 
T=^-vtt©ffittS**i-5/M y^-^Sr 4 - 
2 0 T^^-^ttoSffiiSr^i-S^IRSI 
Sr 2 - 4 fi*SB©*iJ-&-ee^i-5 - k ijs-e* 5o C ©E 
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[0 0 7 7] 4fc, aflS^fl 0-2 0fi*gBfc#L 
-*»*4-4 0ll» < XU\ #fc3iJ£2~l Olft 

m&w&i-* i~2o fimsscotj^-TfE-s- ut t> ± v\ 

[0 0 78] 3M£IM«l!l*fflv , »5»#fctt, ^ 10 

-J&ftl 0 OfififRJC^tLT, 3fefi£-H*&»JS:iIflH±3 
- 8 fi»S50f"J^-t?BB^t 5. 
[0 0 7 9] #BW8E3Wo*«, 

SSWlcfcv-ttt, Hi^ i: 1 001 20 

Wt^o. 5-5 0l«5i:ftt, *KS^J«r5 0-9 
5. 5fi**B, £^fr.fr£L<{±, £.0^#l 0-3 0 

t-c, «§#j£ 7o~9o mmnom&x 

[0 0 8 0] ±.ffi#^*fflv>-c*^0Jir.#5 3-r^ 

*TSK0fca**J«"*-5 r t lei 19 , y^fflj* 
[0 0 8 1] c 5 LX#b*vfc3-f -f y^iBj«*f±, 

tfrf-tt, 3W^*^^&**LT^5WWfr&*;&tf 40 
[0 0 8 2] aMBWK«53— ^-f ^^^MMfctts 7= 

tt*ft*i-5*IM:#lb*tf/xtt#liAJW:^*fc ± 
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«§3-f ^ y^UWfctt, £lf RJkJR&flWH-* 1 X 

[oo8 3] ^mm^^-'r-iy^m^m 

f±, *fflPfl^c«5^m^l±!- 1 bffi^^-tV^?>©-T?^->' h 
Wtt#* < fl.o-.-f X©/h $ v ^«r»jjM-« - fc 
[0 0 8 4] S&fc, ^-f^ilfl** 

[oo8 5] *mw<DRMWj±m='-T-jyymj8.vo% 

[0 0 8 6] *^pj©a-x^f yif^mn^M-fb% 

tf, 7^7^«; hyrtr-ht/vo-^ (TA 
C) , ^yxfuyf W7?l/- h (PET) , v^T-fe 
f;vt;VP-^> T-fer— h^^W— h"fe/Va— X, ^ 
yx-f;vf/v*y, V /v^»8g ; 7^ y% 
»SI ; /KU ^^.x/v ; jKU h ; ^./v* 

yjjKUx- r/V; h y ^f^yfy ; tfV ^— t 1 ^ 
^rhy; (^^) T^yn=. hy/V^©=S-a»SgT« 

If 2 5/tm~1 00 0/j raUAXh <9 . Bt. L < 
i± 5 0 ^ m— 1 9 0 n mX*hZ>a 
[00 8 7] x-Tjyymf&yofi. Mifi, * tf V= 

-b^ 7-f7m ^XU-fe, X7o'K3-H 
D-/V3-7-S, ^=.^^^,3-^- 

jsfe, 7^^yfiusiJ&, ^^y->-PPfiiJ&, tr- k=>-^ 
[0088] ^n^ir^sa-T 1 ^ y^nart*tii*t« 

©M^X#:©*ffi!C@fa©^XgT?^* tfc^, ilft 

[0 0 8 9] CO^lCltlbhfcilB, 
*S$^0. 0 1-0. 1 Mm©|5ffl<0— JfcK^gSr* 



(11) 

19 

[0 0 9 0] **PJlc J; 5 ftf>jfc5*BSf±» Rfttt&Jfc* 

U^L-TV^S. #3§BJ?tr.J;ft}f, MbfUUhPO. 0 5 
~0. 2nmC!W*»jJtLfcSt, B*r*J*l. 5 5 
~2. 3 0(D®H[C|fflfflL, 1.0, JIS-K7 3 6 1 10 

[0091] *»wic,fcij#e»^5asitt, aa 

ejtc £*Uf , ffftllitV^ 0 . 2 ~ 2 0 ^ m©ill;i 
J*Lfcl*fc, B#r*$ 5 l. 5 5~2. 3 0T\ lo, J 
I S - K 7 3 6 1 - 1 !C^§tt5^ Xtttftflffi*** 
£it©^ Xflte^fckftV^XfiffifSS^it©^ 20 
X« t ©^ i o 1 4 5 i 5 tc«iSiJ-r 5 c k 

[0092] **wi^si«JfflW*aiRf±, RWKitm 

tt, *Siltt£*Ll.oSlMcBff*©JI&5Jf Oti$ 

iU) &=Jis*±aui LT*5#sas*n»±K© 5 *> 

©HI Sr^-T 5© tffl V> 5 C t jjs-ct 5o #3BK i-# 
ifcfcTf* 5 0 #SSSMKit]3l© t PTrft 1 {>aiJr 30 

[0 0 9 3] *fc, RWKihK-CftaH-SiB, 

it /-cfc it t? t> , *»ffi i ft©a#r* 4: \m z> mm 

[0 0 9 4] ^SI^SiRi, #IC, 40 
(LCD) *WB?f$t*mn (CRT) , y^X^-rV 
(PDP) , aiW^ hP/V5^yfey^ 
rV^W (ELD) «©Hft**S1I©S*Bff«:#E 

«-t-5#SMswiSitai©^^< -a, #ir.tpaw 
[0095] am, *mw\mzmmzymmm t u 

S^Stt©— 0>J (10 1) ©BfffiSrSSStit^bfctj© 
7?;fc3„ mf B **iSEi o 1(4, m^WDtfyxSM 

l©-Sir.RGB©M*f5 2 (2R, 2G, 2B) k7* 50 



2002-275430 
20 

W9MM5%Wtrt, *y$7>{ bfliJ©*'7^S«6 ©- 

xoicLXMfeoif^yy'zmtxttfaziis mm 

flij©# 7 1 ©*HncflB67 -f A'A 1 0 £ft5 9 # 
ft, m^i^y^y-f HI SrEHLfctOT? 

[0 0 9 6] 02f±, **ffi{H©#7*ffi£l©fl-ffil~ 
Bfi t) #itfcfi*7 -f/H10 ©»ffi**^!C^ Lfct, 
©7?&5c t*ffil©i*7^;vAl 0i±, 
7/V3-/V (PVA) ♦4>fej5c5«3lHlH t l 20WBS& 
h!)7tf^t/I/a-7 (TAC) ^fejfcS^SI^W 
/VA1 3, 1 4T*»U ^©*ffi«i-**^lJJBl 5* 
Slit, ^©flEJtfll^^- Fa- hJH 1 6 k^WMMMVi 
Jhgt 1 7 SrlSft^ Lfct ©tfc t» , S#^iJii 1 5 Sr^ 
LT«^SiliJ©^y 1 i-Ii#§ttTV^5 0 

[0 0 9 7] **aH3««©j:5fcrt»a»& 

- pa- hgl 6i±, ^^-K=--hJi©*ffi^|]J]ia 
»^*^©7-f 7-S:^m$*T^>- Fa - hSrt»-C 
Ji) tLTtiv^ 

[0098] %sm5im±m 1 7 ©gB^i±, ^ y ^ 9 

^ h«A»fe«|flltl*il!9»oT«t>H*f*ll 8, iSSff* 
119, ffiJBJf*S 2 0 tfJISfcfW 3 JOTfigtr^T 
LTV^So #JSSS*fKlh)«l 7f±, i«SW*119t 
fiJBSf*Ji 2 0 ^Igft^l § fijt 2 S«itT'S>o T t i 
V\ A-K3-H1 6 ©*ffi^[Hia^iC^ 

1 7%H*©J:5fc|iaiaj^Rfc4*. 

[00 9 9] ffiJBJf*S 2 0 H, f y •> 

*^7y<bv^**/^A4ifSrfl:4mMlffe (cvd) ^ 

(pvd) %¥<Dmmm*%^tzmmmkir 

*, fBJf*Sl 8t£H0B*f*l. 4 6-1. 8 0©$5 
H©5t®iiii, SSJB5f*«l 9tl±B*f*l. 6 5«± 

[0100] r.©SWKiDg©f^t^ X <o , 

©!ft!)a*!6 s ^ift<*9, ^©^tt^ipji-f-So * 
fc, ^^xV^7 s W-r*ffiicB^i3jiA.fci9, B2L< 3t 
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[0101] m^mm&W 101 ©4§£-l'li, ffift^ 
12i«i7-f/VA13 v 14*>e>ft*Sll#K*38W 
|;#53-f -f ^fcrifcfcfcSfctfL'CBJr** 1.46 

~ i . so ommrmffi Ltc^m^m 1 8 1 bit** 

1. 6 5HJ;KiWLfc*B*f*»l 9*Jft*U §fe 
WSBJfWi 2 0 &Rtf 5 £ t ^t? 1 5» * UT, Sit 

1 7 sr-stni*? ^ i o zmmm 1 5 

L T MKftiJ © Jtf 7 * X* 1 ± fcflMH- 5 £ i # -e § 3 . k 
[0 10 2] CtU-ftU CRT©**ffilCiigB|R]^4 

L;5 » L b , CRT d*^ffi(r.*^PJi-# 

y^r«j*lbfe*fti _ sott»lt4fSi"C*>5. -©i 5 

< T»tf. 

[0103] 3ta5fltt*^-f 5S«-7>f/wA©-iiiflix 
*WiSrrJi£ILbWiU-C4!), 3S*Si§Jl© 5 *>© 

SilJf f±, SMKit'7^/v^©Wir l/t«jn?**S 

[0 10 4] K3!±, *mW\Z.&Z>^M*^ktcRM®5 
±7jAsJ*<D—W (10 2) (Dffffi*^SiW!-*Lfct) 
©-CfcSo SWKlt7>f/VAl 0 2«, 3tSiBtt*^"i- 
5S#7^;vA2 1©-BI!^ -TV 2 

y^rfij^fcfctfb-ciWBJWUI 2 2 fcj&ftu * fofc 
iSKJ««Jf*Jio±KftlBJr*Ji 2 3 SrKrtfcto-C* 

Jf*l t <gJB#T^Jg © -S fc'tt fltf , *SilJf SrHJUJi. 
[0 10 5] 

[s«fi«n (mtewi) 

(1) 3-r^7W^©IIK 
/V^/Vl^t^ v t tx , &{fc^* >"£M& 7 9 ~ 8 

5 Aho.fei^fry y»-ei»iL, - 

IfctfrgO. 01-0. 0 3 At nit, JtSffi^ 5 5 0 ~ 6 
0mVgt\ 9tjAft;P2 4~3 0 g/1 0 0 gT\ * 
ffi*s«*tt©/^V®IWl2f-^ V (TT0 5 1 (C) , 

-^tLt, ^ly^'J h-A'MJT^y v~h 
(PET 3 0, SMVmm) SrfllftUfc. T-^Vtt 

7*p^ (x-Y * 1" jx * 16 3, If y 7 
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f±, 1 — t Kc^f v-— ->7 OA3f-i//v-7i=/l/-ir h 

y M^aj- 18 4, g^/W^-ttSl) 
trJBfcLfc. *»#Ji LTtt, ^ tvW 77^7 h 

[0 10 6] /v^/vSMft;^^, ^v^^U h- 
/vhUT^wh, #m#J (xV 16 
3) , *3,fctf, ^/v-fy^W^^a^-XI 
i'Atb, g£-fe©« 4 f^ft © v=/v 3 - r X U o. 

3 mm) zmmzm^x^y h 1 o^nu 

«#L, *#«^*MMSJ W/V^^=-T- 18 4) 

(n-r ^ y^i^#j©*i^;) 

. /vfwgj^-fk^ y (Ai, o 3 So itf^TT y y^ic 

iSSffi^aiSiv — 01~0. 03jum) 

(TTosi (o , GsmmM) ■■ iommn 

. s<i/#^y h-frhV TV V V- V (PET 3 
0, 0*W±») : 4SMB 

• TstyjtlttdWI (f^^-f^ 16 3, 
e y 7 5 - • v 5 -V ^'Vttg) : 2 a*t B 

tiJt) : 0. 2»ggB 

• y ^/W y -ffi^'r 37. 3 It! 

(2) ftgefftft 

Jf. § 8 0 n m© h y 7tf/Vt/VP-^ '7 ^ frJ* (FT 
-T80UZ, S±¥K7^;VA (ft) M) -t t-JP ^ 3 

m m©^y^^y x y h-a- h y T7 y i/- Ka-fkiKSr 

^-#2tiIU 6 0ttl»»Wct, 5 
0 0m JOUVBMtKJ:oT«ftS*, SftlMW^ 

o. l/iinoisg^u. 

[0107] rXSiJ^fflSr., J¥$ 5 0 fi m©* 

ffl*MPETl# (*) I;vvt-T6 0) ±. 

tr. , HMii:m© = -r >r y ^Hrt* 2 
tiiu 6 o"C-eiaiWlqf**lufcft, soomj 

[0108] *fc, 309 
F^^BU-rft^©li4:Ka*ll^t, 
—TjyyMfcVoZm^Xs ±.IBt^«(-ff§5 0 Atm 

0) J:l3WPl*fcjR*Lfc. 

[0109] p»e#*3j;^«em©^-^>f 

tt, ^*tt'NDH2 0 0 0 (B#S£IJII±S) *fflV> 

77^—^— (UVSEL, i^a^^-'f— 

— y HV- y-*— 3fe©iSft6 3 3 nmt:©Biff 
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— jVOtQ 0 0 0#£rfflV^2 0 0 g~l k g^fM'CJKS 
tfc„ 

[oiio] &nm<D@i$kzM i *i-*-t-o i k 

[0111] (JfctfcM l ) MMM 1 tasv^T, i$7ktt& io 
aSrltbfcA^/uaMflS^-^V (TT0 5 1 (C) , 5 

t?, AhOs ©^-e*ffi^a u — jfctfeU o . o 1 ~ 

0 . 03/i mf, JtSEStf* 7 5~8 5mVgt, K 
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CLAIMS 



[Claim(s)] 

[Claim 1] the titanium oxide of the rutile mold which is covered with the inorganic compound which falls or vanishes 
(1) photocatalyst activity, the organic compound which has an anionic polar group, and/or an organometallic compound 
at least, and has the diameter of a primary particle of the r ange of 0.01-0.1 micrometers, the binder component of (2) 
ionizing-radiation hardenability, and the dispersant which has an anionic polar group and (3) (4) organic solvent — 
since — the coating constituent characterized by becoming. 

[Claim 2] Said inorganic compound is a coating constituent according to claim 1 characterized by being chosen out of 
the group which consists of the indium oxide (ITO) which doped an alumina, a silica, a zinc oxide, a zir conium 
dioxide, the tin oxide, the tin oxide (ATO) that doped antimony, and tin, the indium oxide (IZO) which doped zinc, a 
zinc oxide (AZO) which doped aluminum, and tin oxide (FTO) which doped the fluorine. 

[Claim 3] Said dispersant is a coating constituent according to claim 1 which has the molecular structure which the side 
chain which has the side chain or the anionic polar group which becomes the principal chain which has the frame of an 
ethyleneoxide chain from an anionic polar group combined, and is characterized by number average molecular weight 
being the compound of 2,000 to 20,000. 

[Claim 4] Said binder component is a coating constituent according to claim 1 characterized by being the binder 
component which has an anionic polar group in a molecule. 

[Claim 5] The coating constituent according to claim 4 with which the anionic polar gr oup of said binder component is 
characterized by being a hydrogen bond formation radical. 

[Claim 6] The coating constituent according to claim 5 with which the hydrogen bond formation r adical of said binder 
component is characterized by being a hydroxyl group. 

[Claim 7] The coating constituent according to claim 6 characterized by being 1 or two or more components which are 
chosen from the group which said binder component which has a hydroxyl group in a molecule becomes from 
pentaerythritol polyfunctional acrylate, dipentaerythritol polyfunctional acrylate, pentaerythritol polyfunctional 
methacrylate, and dipentaerythritol polyfunctional methacrylate. 

[Claim 8] claim 4 which 4-20 weight section comes out of said binder component which has an anionic polar group 

into a molecule to said titanium oxide 10 weight section, and 2-4 weight section comes out of a dispersant 

comparatively, and is characterized by containing thru/or 7 — a coating constituent given in either. 

[Claim 9] claim 4 which 4-40 weight section comes out of said binder component which has an anionic polar group 

into a molecule to said titanium oxide 10-20 weight sections, and 2-10 weight section comes out of a dispersant 

comparatively, and is characterized by containing thru/or 7 — a coating constituent given in either. 

[Claim 10] The coating constituent according to claim 1 with which said organic compound which has an anionic polar 

group is characterized by being an organic carboxylic acid. 

[Claim 1 1] The coating constituent according to claim 1 characterized by said organometallic compound which has an 
anionic polar group consisting of a silane coupling agent and/or a titanate coupling agent. 

[Claim 12] The aforementioned organic solvent is a coating constituent according to claim 1 characterized by being 
ketones. 

[Claim 13] Furthermore, it is 1-hydroxy-cyclohexyl-phenyl ketone and/or 2 as a photoinitiator. - Coating constituent 
according to claim 1 characterized by containing methyl- 1 [4-(methylthio) phenyl]-2-morpholinopropane-l-ON. 
[Claim 14] The coating constituent according to claim 1 characterized by blending said organic solvent at a r ate of the 
50 - 99.5 weight section to total solids 0.5 - 50 weight sections. 

[Claim 15] claim 1 characterized by being what used in order to form an antireflection film thru/or 14 — a coating 
constituent given in either. 

[Claim 16] The coating constituent according to claim 8 characterized by being what used in order to form the medium 
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refractive index layer or high refractive-index layer of an antireflection film. 

[Claim 17] The coating constituent accor ding to claim 9 characterized by being what used in order to form the high 
refractive-index rebound ace court layer of an antireflection film. 

[Claim 18] said claim 1 thru/or 14 — the paint film which is obtained by applying the coating constituent of a 
publication to the front face of a coating-ed object, and making either harden it, and the Hayes value which refractive 
indexes are 1.55-2.30, and is specified to JIS-K7361-1 when the thickness after hardening is 0.05-0.2 micrometers is 
not different fr om the Hayes value of only said base material, or is characterized by a difference with the Hayes value 
of only said base material being less than 1%. 

[Claim 19] said claim 1 thru/or 14 — the paint film which is obtained by applying the coating constituent of a 
publication to the front face of a coating-ed object, and making either harden it, and the Hayes value which refractive 
indexes are 1.55-2.30, and is specified to JIS-K7361-1 when the thickness after hardening is 0.2-20 micrometers is not 
different fr om the Hayes value of only said base material, or is characterized by a difference with the Hayes value of 
only said base material being less than 10%. 

[Claim 20] The titanium oxide of the rutile mold which is covered with the inorganic compound which falls or vanishes 
photocatalyst activity, the organic compound which has an anionic polar group, and/or an organometallic compound, 
and has the diameter of a primary particle of the range of 0.01-0.1 micrometers, When the thickness after har dening is 
0.05-0.2 micrometers, a refractive index by homogeneity coming to mix the dispersant which has an anionic polar 
group in the hardened binder and by 1.55-2.30 And the paint film which the Hayes value specified to JIS-K 7361-1 is 
not different from the Hayes value of only a base material, or is characterized by a difference with the Hayes value of 
only a base material being less than 1%. 

[Claim 21] The titanium oxide of the rutile mold which is covered with the inorganic compound which falls or vanishes 
photocatalyst activity, the organic compound which has an anionic polar' group, and/or an organometallic compound, 
and has the diameter of a primary particle of the range of 0.01-0.1 micrometers, When the thickness after har dening is 
0.2-20 micrometers, a refractive index by homogeneity coming to mix the dispersant which has an anionic polar group 
in the hardened binder and by 1 .55-2.30 And the paint film which the Hayes value specified to JIS-K 7361-1 is not 
different from the Hayes value of only said base material, or is characterized by a difference with the Hayes value of 
only said base material being less than 10%. 

[Claim 22] Said dispersant is a paint film according to claim 20 or 21 characterized by having the molecular structure 
which the side chain which has the side chain or the anionic polar group which becomes the principal chain which has 
the frame of an ethyleneoxide chain from an anionic polar group combined. 

[Claim 23] Said binder is a paint film according to claim 20 or 21 characterized by being the hardened material of 1 
chosen from the group which consists of pentaerythritol polyfunctional acrylate, dipentaerythritol polyfunctional 
acrylate, pentaerythritol polyfunctional methacrylate, and dipentaerythritol polyfunctional methacrylate, or 2 or more 
components. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention r elates to the paint film formed using the coating constituent which is excellent 
in dispersibility, distributed stability, and coating fitness, and the coating constituent concerned. Adhesion with 
adjacent layers, such as a layer which more specifically constitutes the antireflection film which covers the screens, 
such as LCD and CRT, a high refractive-index rebound ace court layer which has a function as supporter s of an inside - 
quantity refractive-index layer and a function as a high refractive-index layer especially, and a vacuum evaporationo 
layer, is related with the coating constituent suitable for forming good inside - a quantity refractive-index layer. 
[0002] Moreover, this invention relates also to the acid-resisting film and image display device which applied the 
antireflection film which has the layer of the paint film formed using the coating constituent concerned, and such an 
antireflection film. 
[0003] 

[Description of the Prior Art] In order that the screen of image display devices, such as a liquid crystal display (LCD) 
and a cathode-ray tube display (CRT), may raise the visibility, it is called for that there is little reflection of the beam of 
light irradiated from the external light sources, such as a fluorescent light. 

[0004] It is possible by covering the fr ont face of a transparent body with a transparence coat with a small refractive 
index for the phenomenon in which a reflection factor becomes small to be known from the former, to prepare the 
antireflection film using such a phenomenon in the screen of an image display device, and to raise visibility. An 
antireflection film has the lamination which prepared 1 thru/or the low refractive-index layer for preparing two or more 
layer s and making the refractive index of the outermost surface small on an inside - quantity refractive-index layer for 
the inside - quantity refractive-index layer on said rebound ace court, in order to make still better lamination which 
prepared the rebound ace court on the base material in order to secure sufficient degree of hardness, and prepared the 
low refractive-index layer with a refractive index smaller than a rebound ace court in order to make the refractive index 
of the outermost surface small on it, or the acid-resisting effectiveness. 

[0005] Generally the approach of forming the high refr active-index layer or medium refractive index layer of such an 
antireflection film is divided roughly into a gaseous-phase method and the applying method, there are physical 
methods, such as a vacuum deposition method and the sputtering method, and the chemical approaches, such as a CVD 
method, in a gaseous-phase method, and there are the roll coat method, the gravure coat method, the slide coat method, 
a spray method, dip coating, screen printing, etc. in the applying method. 

[0006] When based on a gaseous-phase method, it is possible to form the high refractive-index layer and medium 
refractive index layer of a highly efficient and quality thin film, but the heating apparatus with control special required 
or the ion generating accelerator of a precise ambient atmosphere in a high vacuum system is required, therefore since a 
manufacturing installation is complicated and is enlarged, there is a problem that a manufacturing cost becomes high 
inevitably. Moreover, it is difficult to form a thin film in front faces, such as a film with a configuration complicated in 
large-area-izing the thin film of a high refractive-index layer and a medium refractive index layer, at uniform thickness. 

[0007] on the other hand, when based on a spray method among the applying methods, the use effectiveness of coating 
liquid is bad and control of membrane formation conditions is difficult — etc. — there is a problem. Although the use 
effectiveness of a membrane formation raw material is good and there is profitableness in mass production method or a 
facility cost side when based on the roll coat method, the gravure coat method, the slide coat method, dip coating, 
screen printing, etc., generally the high refractive-index layer and medium refractive index layer which are obtained by 
the applying method have the trouble that a function and quality are inferior as compared with what is obtained by the 
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gaseous-phase method. 

[0008] In recent year s, as an applying method which can form the thin film of the high refractive-index layer which has 
the outstanding quality, and a medium refractive index layer, the coating liquid which distributed high refractive-index 
particles, such as titanium oxide and tin oxide, in the solution of the binder which consists of the organic substance is 
applied on a substrate, and the approach of forming a paint film is proposed. 

[0009] The paint film which forms an inside - quantity refractive-index layer needs to distribute the high refractive- 
index particle concerned to homogeneity in coating liquid and a paint film while the diameter of a primary particle uses 
the so-called ultrafine particle which is below the wavelength of a visible ray as a high refractive-index particle, since 
the transparent thing is indispensable in a light field. However, generally, if the particle diameter of a particle is made 
small, the sur face area of a particle will become large and the cohesive force between particles will increase. And 
condensation of the formed element of coating liquid worsens Hayes of the paint film obtained. Therefore, the coating 
liquid which forms the thin film of a high refractive-index layer and a medium refractive index layer is asked for 
having sufficient dispersibility in order to form the small uniform paint film of Hayes. Moreover, coating liquid is 
asked for having sufficient distributed stability so that it can save easily over a long period of time. 
[0010] The problem of condensation of an ultrafine particle is solvable by using the dispersant in which good 
dispersibility is shown to the ultrafine particle concerned. A dispersant sticks to a particle front face, permeating 
between the particles to condense, and it enables homogeneity decentralization into a solvent, unfolding a state of 
aggregation in process of distributed processing. However, in order to stabilize an ultrafine particle so that it makes 
homogeneity distribute this in coating liquid and can be equal to a mothball, since surface area is increasing, a lot of 
dispersants are needed. If a lot of dispersants are blended with coating liquid, a dispersant will exist also in the paint 
film formed using the coating liquid concerned so much, a dispersant will bar hardening of a binder component, and the 
reinforcement of a paint film will be reduced extremely. 

[001 1] Furthermore, coating liquid is asked for coating fitness so that a large area thin film can be easily formed from a 
viewpoint of mass pr oduction method, it can apply to homogeneity thinly at the time of coating and the drying mark 
may not arise. 

[0012] Moreover, an inside - quantity refractive-index layer is asked for having sufficient adhesion to the rebound ace 
court layer and low refr active-index layer which adjoin the inside concerned - a quantity refractive-index layer . Since 
adhesion is extremely lacking and it exfoliates simply in forming low refractive-index layers, such as silicon oxide 
(SiOx) film, by the so-called dry cleaning methods, such as vacuum deposition, on a quantity refractive-index layer 
while forming from coating liquid by the so-called sentiment method -, the especially excellent adhesion is searched 
for. 

[0013] Moreover, originally, the rebound ace court layer has a role of supporters of an inside - quantity refractive-index 
layer, in order to prevent with [ of an antireflection film ] a blemish, but a high refractive-index particle is blended with 
this rebound ace court layer, when considering as the high refractive-index rebound ace court layer having the function 
as a high refractive-index layer, a high refractive-index layer becomes unnecessary and the configuration number of 
layers of an antireflection film can be reduced. However, since it is formed quite thickly with about 0.2-20 micrometers 
for the original purpose referred to as that a rebound ace court layer secures sufficient degree of hardness to being about 
0.05-0.2 micrometers as for the thickness of an inside - quantity refractive-index layer In forming a high refr active- 
index rebound ace court layer by the sentiment method using the coating liquid for inside - quantity refractive-index 
layers, and the same coating liquid, it increases, also when forming an inside - quantity refractive-index layer by the 
sentiment method, and is easy to cause aggravation of the transparency by condensation of a high refractive-index 
particle. And since there is a property which bars binder hardening of a paint film in a dispersant to a rebound ace court 
layer being asked for a high degree of hardness as described above, the amount of the dispersant which can be blended 
with the coating liquid for rebound ace court layers is increased and restricted also to the coating liquid for inside - 
quantity refr active-index layers. Therefore, the demand of the dispersant reduction to the coating liquid for high 
refr active-index rebound ace court layers is [ to the coating liquid for inside - quantity refractive-index layers rather 
than ] still severer. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention is finished in view of the above-mentioned actual condition, 
the first purpose is excellent in dispersibility and distributed stability, and it is in offering a coating constituent with the 
sufficient shelf life which can form the small paint film of Hayes. Moreover, the second purpose of this invention is to 
offer the coating constituent which is excellent also in coating fitness and can form a large area thin film with 
dispersibility and distributed stability. The third purpose of this invention is after paint film formation to offer the 
coating constituent with which sufficient paint film reinforcement is obtained by hardening of a binder component. The 
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fourth purpose of this invention is to offer the coating constituent with which the paint film which has sufficient 
adhesion to an adjacent layer, especially a vacuum evaporationo layer is obtained. 

[0015] The fifth purpose of this invention is to offer a suitable paint film to form at least one layer of an antireflection 
film using the coating constituent which can attain the purpose of the above-mentioned first thru/or the fourth inside 1 
[ at least ]. The sixth purpose of this invention is to offer the antireflection film applied suitable for the screen of an 
image display device. The seventh purpose of this invention is to offer the image display device which covered the 
screen with such an antireflection film. The eighth purpose of this invention is to offer the acid-resisting film using 
such an antireflection film. This invention solves at least one of these purposes. 
[0016] 

[Means for Solving the Problem] the titanium oxide of the rutile mold which the coating constituent concerning this 
invention for solve the above-mentioned technical problem be cover with the inorganic compound which fall or vanish 
(1) photocatalyst activity, the organic compound which have an anionic polar group, and/or an organometallic 
compound at least, and have the diameter of a primary particle of the range of 0.01-0.1 micrometers, the binder 
component of (2) ionizing radiation hardenability, and the dispersant which have an anionic polar group and (3) (4) 
organic solvent — since — it be characterize by to become. 

[0017] Since the coating constituent concerning this invention contains the rutile type titanium dioxide of a high 
refractive index, it can adjust the refractive index of a paint film easily. In titanium oxide, homogeneity and in order to 
make it distribute stably, the dispersant which has an anionic polar group with titanium oxide is blended with the 
coating constituent of this invention. Furthermore, while titanium oxide is covered with the inorganic compound in the 
coating constituent of this invention, it is covered with the organic compound and/or organometallic compound which 
have an anionic polar group. By carrying out sur face preparation of the titanium oxide with an organic compound or an 
organometallic compound, and giving the compatibility over a binder component etc., the dispersibility of the titanium 
oxide in the inside of coating liquid can be raised further. 

[0018] Therefor e, since it becomes possible to stop the amount of the disper sant used a little while high tr ansparency 
required for optical members, such as an antireflection film, is acquired, since it becomes possible to fully distribute the 
ultrafine particle of titanium oxide, the reinforcement after paint film formation is fully securable. 
[0019] The coating constituent of this invention has the dispersibility and distributed stability which were excellent in 
titanium oxide by covering by the organic compound and/or organometallic compound which have the combination of 
a dispersant which has an anionic polar group, and an anionic polar group, and can form the transparent membrane also 
with still better adhesion with film reinforcement or an adjacent layer with small Hayes by which the refractive index 
was adjusted. Moreover, the pot life of the coating constituent of this invention is also long. Moreover , the coating 
constituent of this invention is excellent also in coating fitness, and can form a uniform large area thin film easily, 
furthermor e, yellowing which causes a fall of the paint film accompanying degradation of a binder component on the 
strength, and an acid resistibility ability fall since perform surface preparation according the photocatalyst activity of 
titanium oxide to an inorganic compound, it is made to fall or disappear in this invention and it uses — a phenomenon 
cannot happen easily. 

[0020] The indium oxide (ITO) which doped an alumina, a silica, a zinc oxide, a zirconium dioxide, the tin oxide, the 
tin oxide (ATO) that doped antimony, and tin as said inorganic compound which covers titanium oxide, the indium 
oxide (IZO) which doped zinc, the zinc oxide (AZO) which doped aluminum, and the compound chosen from the 
group which consists of tin oxide (FTO) which doped the fluorine are used suitably. 

[0021] It has the molecular structure which the side chain which has the side chain or the anionic polar group which 
becomes the principal chain which has the frame of an ethyleneoxide chain from an anionic polar group as the 
aforementioned dispersant which has an anionic polar group combined, and the compound of 2,000 to 20,000 is 
suitably used for number average molecular weight. 

[0022] It is desirable to use the binder component which has an anionic polar group as a binder component of ionizing- 
radiation hardenability. The binder component which has an anionic polar group has high compatibility with titanium 
oxide, and since it is effective in raising the dispersibility of the titanium oxide in the inside of a coating constituent and 
a paint film, and reducing the amount of the dispersant used, since it acts as a distributed assistant, it is desirable. Since 
a dispersant does not function as a binder, improvement in paint film reinforcement can be aimed at by reducing the 
blending ratio of coal of a dispersant. 

[0023] It is desirable to use into a molecule what left the hydroxyl group as said binder component. A hydroxyl group 
is an anionic polar group, and since the compatibility over titanium oxide is large, it is possible for the binder 
component which has a hydroxyl group to act as a distributed assistant, and to reduce the loadings of the above- 
mentioned dispersant. 
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[0024] A binder component has especially the desirable thing that has a hydrogen bond formation radical as an anionic 
polar group. When a binder component has a hydrogen bond formation radical, in addition to r aising the dispersibility 
of titanium oxide according to the effectiveness as an anionic polar group, it becomes possible to raise the adhesion 
over adjacent layers, such as a rebound ace court layer and a low refractive-index layer, by hydrogen bond. 
[0025] When forming an inside - quantity refractive-index layer using the coating constituent which blended the binder 
component which has a hydrogen bond formation radical especially, it can form on the inside concerned - a quantity 
refr active-index layer, the high vacuum evaporationo film, for example, the silicon oxide (SiOx) vacuum evaporationo 
film, of adhesion, and is very useful. 

[0026] Specifically as a binder component which has a hydrogen bond formation radical, the binder component which 
has a hydroxyl group can be used into a molecule. As a binder component which has a hydroxyl group, pentaerythritol 
polyfunctional acrylate, dipentaerythritol poly functional acrylate, pentaerythritol polyfunctional methacrylate, or 
dipentaerythritol polyfunctional methacrylate is suitably used into a molecule. These have left the hydroxyl group of 
pentaerythritol or dipentaerythritol from the first into the molecule. 

[0027] When using the above-mentioned desirable binder component, specifically, the dispersant which has 4-20 
weight section and an anionic polar group for said binder component can be blended at a rate of 2 - 4 weight section to 
the titanium oxide 10 weight section. Especially this blending ratio of coal is suitable as a coating constituent for inside 
- quantity refractive-index layers. 

[0028] Moreover, the coating constituent which contains said binder component which has an anionic polar group in a 
molecule in 4 - 40 weight section to titanium oxide 10-20 weight sections, and contains a dispersant at a rate of 2 - 10 
weight section is suitable especially in order to form a high refractive-index rebound ace court layer. 
[0029] As said organic compound which covers titanium oxide, an organic carboxylic acid is used suitably. Moreover, 
as said organometallic compound which covers titanium oxide, a silane coupling agent and/or a titanate coupling agent 
are used suitably. 

[0030] As the aforementioned organic solvent, ketones are used suitably. If the coating constituent concerning this 
invention is prepared using ketones, since it can apply to homogeneity thinly easily on a base material front face, and 
the vapor rate of a solvent will be moder ate and it will be hard to cause the drying mark after coating, the large area 
paint film of uniform thinness can be obtained easily. 

[0031] The fr ont face of the rebound ace court layer which is supporters of the antireflection film may be formed in 
detailed irregularity, and the function as an anti glare layer may be given. If the coating constituent concerning this 
invention is prepared using ketones, coating can be carried out to homogeneity also on the fr ont face of such detailed 
irregularity, and coating unevenness can be prevented. 

[0032] The coating constituent concerning this invention is 1-hydroxy-cyclohexyl-phenyl ketone and/or 2 as a 
photoinitiator. - Methyl-1 [4-(methylthio) phenyl]-2-morpholinopropane-l-ON may be contained. 
[0033] When the solid content in the coating constituent concerning this invention and the total quantity of an organic 
solvent ar e made into the 100 weight sections, as for the rate of an organic solvent, it is desirable to blend said organic 
solvent at a r ate of the 50 - 99.5 weight section to the total solids 0.5 of the coating constituent concerning this 
invention - 50 weight sections. If the amount of the organic solvent used is in this r ange, it will excel especially in 
distributed stability and the coating constituent suitable for a mothball will be obtained. 

[0034] The paint film concerning this invention is obtained by making the front face of a coating-ed object apply and 
harden the above-mentioned coating constituent concerning this invention. Homogeneity comes to mix the titanium 
oxide of the rutile mold which the paint film after hardening is covered with the inorganic compound which falls or 
vanishes photocatalyst activity, the organic compound which has an anionic polar group, and/or an organometallic 
compound, and has the diameter of a primary particle of the range of 0.01-0.1 micrometers, and the dispersant which 
has an anionic polar group in the hardened binder. 

[0035] This paint film has high transparency, its haze is small, and since the loadings of titanium oxide are controlled 
and a refractive index can be adjusted, it can be suitably used as 1 which constitutes an antireflection film or two or 
more light transmission layers, for example, an inside - quantity refractive-index layer, and a high refractive-index 
rebound ace court layer. 

[0036] Moreover, when the binder in this paint film has the hydrogen bond formation radical, adhesion with an 
adjacent layer, especially the vacuum evaporationo film becomes good. 

[0037] When the thickness after hardening forms the paint film which is 0.05-0.2 micrometers according to this 
invention The Hayes value which adjusted the refractive index in the range of 1 .55-2.30, and was measured in the state 
of a base material and one according to the convention to JIS-K 7361-1 A difference with the Hayes value of only said 
base material is able not to be different from the Hayes value of only said base material, or to control within 1%, and an 
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inside - quantity refractive-index layer can be formed. 

[0038] Moreover, when the thickness after hardening forms the paint film which is 0.2-20 micrometers according to 
this invention, it is possible to control so that the Hayes value which refractive indexes are 1.55-2.30, and is specified 
to JIS-K 7361-1 may not be different from the Hayes value of only said base material or a difference with the Hayes 
value of only said base material may become less than 10%, and a high refractive-index rebound ace court layer can 
also be formed. 
[0039] 

[Embodiment of the Invention] This invention is explained in detail below. The coating constituent concerning this 
invention is covered with the inorganic compound which falls or vanishes the following indispensable component:(l) 
photocatalyst activity at least, the organic compound which has an anionic polar group, and/or an organometallic 
compound. The titanium oxide of the rutile mold which has the diameter of a primary particle of the range of 0.01-0.1 
micrometers, (2) — the binder component of ionizing-radiation hardenability, and the dispersant which has an anionic 
polar group and (3) (4) organic solvent ~ since — it is the becoming coating ingredient and other components may be 
included if needed 

[0040] Titanium oxide is a major component for adjusting the refractive index of the paint film formed using the 
coating constituent concerning this invention to a desired value among the above-mentioned indispensable components, 
or [ that the refractive index of titanium oxide is high, and it is colorlessness ] — or since it is hardly coloring, it is 
suitable as a component for adjusting a refractive index. Although there are a rutile mold, an anatase mold, and an 
amorphous mold in titanium oxide, in this invention, the titanium oxide of a rutile mold with a high refractive index is 
used compared with an anatase mold or an amorphous mold. 

[0041] The so-called thing of ultrafine particle size is used for titanium oxide in order not to reduce the transparency of 
a paint film. Here, generally a "ultrafine particle" is a particle of submicron order, and means what has a particle size 
smaller than the particle which has the particle size of several micrometers to several 100 micrometers currently 
generally called the "particle." That is, in this invention, the diameter of a primary particle is 0.01 micrometers or more, 
and 0.1 micrometers or less of things 0.03 micrometers or less are preferably used for titanium oxide. It is difficult for 
mean particle diameter to make homogeneity distribute a less than 0.01 -micrometer thing in a coating constituent, as a 
result the paint film which made homogeneity distribute a titanium oxide ultrafine particle is no longer obtained, 
moreover, since mean particle diameter spoils the transparency of a paint film of 0.1 -micrometer super-**, it is not 
desirable. The diameter of a primary particle of titanium oxide may carry out visual measurement with a scanning 
electron microscope (SEM) etc., and may carry out machine measurement with the particle-size-distribution meter 
using dynamic light scattering, static light scattering measurement, etc. 

[0042] If the diameter of a primary particle of a titanium oxide ultrafine particle is above-mentioned within the limits, 
no matter it may be what configuration, it can use [ even if the particle shape is spherical and it is needlelike, in 
addition ] for this invention. 

[0043] Since titanium oxide has photocatalyst activity, if a paint film is formed using the coating liquid containing the 
titanium oxide which is performing no surface preparation, according to a photocatalyst operation, the chemical bond 
between the binders which form the paint film goes out, paint film reinforcement will fall, or a paint film will yellow 
and the transparency of a paint film and Hayes will tend to deteriorate. Therefore, the fr ont face of titanium oxide is 
covered with the inorganic compound which falls or vanishes photocatalyst activity, and is used. As such an inorganic 
compound, for example An alumina, a silica, a zinc oxide, Metallic oxides, such as a zirconium dioxide, and the tin 
oxide which doped antimony (ATO), The indium oxide (ITO) which doped tin, the indium oxide which doped zinc 
(IZO), conductive compound metallic oxides, such as tin oxide (FTO) which doped the zinc oxide (AZO) which doped 
aluminum, and the fluorine, etc. ~ it can illustrate — the one-sort independent out of these — or two or more sorts - it 
can combine and use. 

[0044] In order to cover the fr ont face of a titanium oxide particle with an inorganic compound, a desir ed inorganic 
compound is made to stick to the fr ont face of a titanium oxide particle physicochemically by adding the 
or ganometallic compound which may pr oduce the salt of an inorganic compound to make it cover, or an inor ganic 
compound to make it cover with hydrolysis, and changing pH and/or temperature conditions into the dispersion liquid 
which made water distribute a titanium oxide particle. 

[0045] Moreover, the titanium oxide covered with the inorganic compound can come to hand from Ishihara Sangyo by 
the trade name of TT051 (A) as titanium oxide which existed also in the commercial item, for example, was covered 
with the alumina. 

[0046] In order to raise the dispersibility in the inside of an organic solvent, the front face of titanium oxide is covered 
with an organic compound or an organometallic compound, while covering it with an inorganic compound in order to 
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fall or vanish photocatalyst activity. Although the dispersant which has an anionic polar group is blended with the 
coating constituent concerning this invention so that it may mention later in order to distribute titanium oxide, the 
dispersibility of the titanium oxide in the inside of coating liquid can be further raised by carrying out surface 
pr eparation of the titanium oxide with an organic compound or an organometallic compound, and giving 
hydrophobicity. Since compatibility with titanium oxide is large, an anionic polar group covers titanium oxide with the 
organometallic compound which has the organic compound which has an anionic polar group especially in this 
invention, and/or an anionic polar group. 

[0047] What has a carboxyl group, a phosphoric-acid radical, or an anionic polar group like a hydroxyl group as an 
organic compound which has an anionic polar group can be used, for example, stearin acid, a lauric acid, oleic acid, 
lino lie acid, the Reno Laing acid, a pentaerythritol thoria chestnut rate, dipentaerythritol pentaacrylate, EO 
(ethyleneoxide) denaturation phosphoric-acid thoria chestnut r ate, an ECH denaturation glycerol thoria chestnut rate, 
etc. can be illustrated. 

[0048] Moreover, as an organometallic compound which has an anionic polar group, a silane coupling agent and/or a 
titanate coupling agent can be used. 

[0049] As a silane coupling agent, specifically 3 -glycidoxypropyltrimetoxy silane, 3- 
glycidoxypropylmethyldimetoxysilane, 2-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, 3-aminopropyl 
triethoxysilane, 3-aminopropyl trimethoxysilane, N-(2-aminoethyl)3-aminopropyl methyldiethoxysilane, 3-mercapto 
propyltrimethoxysilane, vinyltrimetoxysilane, vinyltriethoxysilane, a vinyl tris (2-methoxyethoxy) silane, 3- 
methacryloxy propyl trimethoxysilane, etc. can be illustrated. 

[0050] As a titanate coupling agent, specifically Product name PUREN act KR-TTS marketed from Ajinomoto Co., 
Inc., KR-46B, KR-55, KR-41B, KR-38S, KR-138S, KR-238S, 338X, KR-44, KR-9SA, KR-ET, etc. can be illustrated. 
Furthermore, metal alkoxides, such as tetramethoxy titanium, tetra-ethoxy titanium, tetraisopropoxy titanium, tetra-n- 
propoxytitanium, tetra-n-butoxytitanium, tetra-sec-butoxytitanium, and tetra-tert-butoxytitanium, can also be used. 
[0051] Especially as the organic compound which carries out surface treatment of the titanium oxide, and/or an 
organometallic compound, it is desirable to use a coupling agent and an organic carboxylic acid. Moreover, when 
pr eparing a coating constituent using the ketones mentioned later, dispersibility desirable [ being independent or using 
one sort out of a coupling agent and stearin acid, a lauric acid, oleic acid, linolic acid, and the Reno Laing acid 
combining two or more sorts ] and sufficient is acquired. 

[0052] or [ having not yet performed inorganic compound surface preparation into this solution by dissolving the 
organic compound and/or organometallic compound which have an anionic polar group into an organic solvent, in 
order to cover the front face of titanium oxide with an organic compound and/or an organometallic compound and to 
give hydrophobicity ] ~ or after distributing the already given titanium oxide, it can cover by carrying out evaporation 
removal of the organic solvent completely. 

[0053] Moreover, the titanium oxide covered using both the inorganic compound and the organic compound can come 
to hand from Ishihara Sangyo by the trade name of TT05 1 (C) as titanium oxide which existed also in the commercial 
item, for example, was covered with an alumina and stearin acid. 

[0054] The binder component of ionizing-radiation hardenability is blended as an indispensable component, in order to 
give the adhesion over membrane formation nature, a base material, or the adjoining layer to the coating constituent 
concerning this invention. Since the binder component of ionizing-radiation hardenability exists in the state of the 
monomer which has not carried out a polymerization into the coating constituent, or oligomer , it is excellent in the 
coating fitness of a coating constituent, and tends to form a uniform large area thin film. Moreover, sufficient paint film 
r einforcement is obtained a polymerization and by making it harden after coating in the binder component in a paint 
film. 

[0055] The monomer or oligomer which has the functional group which produces a polymerization reaction indirectly 
in response to an operation of direct or an initiator as a binder component of ionizing-radiation hardenability by the 
exposure of ionizing r adiation like ultraviolet rays or an electron ray can be used. In this invention, the monomer and 
oligomer of the r adical polymerization nature which has an ethylene nature double bond can mainly be used, and a 
photoinitiator is combined if needed. However, the monomer and oligomer of optical cationic polymerization nature 
like an epoxy gr oup content compound may be used possible [ also using the binder component of other ionizing- 
radiation hardenability ]. If needed, an optical cation initiator combines and is used for the binder component of optical 
cationic polymerization nature. As for the monomer or oligomer which is a binder component, it is desirable that it is 
the polyfunctional binder component which has two or more polymerization nature functional groups so that a 
crosslinking bond may arise between the molecules of a binder component. 

[0056] As the monomer and oligomer of the radical polymerization nature which has an ethylene nature double bond 
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Specifically 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, Hydroxy butyl acrylate, 2-hydroxy 3- 
phenoxypropylacrylate, Carboxy poly caprolactone acrylate, an acrylic acid, a methacrylic acid, Monofunctional (meta) 
acrylate, such as acrylamide; A pentaerythritol thoria chestnut rate, Diacrylate, such as ethylene glycol diacrylate and 
pentaerythiitol diacrylate monostearate; Trimethylolpropane triacrylate, Tori (meta) acrylate, such as a pentaerythritol 
thoria chestnut rate, Polyfunctional (meta) acrylate, such as a pentaerythritol tetraacrylate derivative and 
dipentaerythritol pentaacrylate, or the oligomer in which these radical polymerization nature monomers carried out the 
polymerization can be illustrated. "Acrylate (meta)" means acrylate and/or methacrylate here. 
[0057] Also among the binder components of ionizing-radiation hardenability, the binder component which has an 
anionic polar group has high compatibility with titanium oxide, and acts as a distributed assistant. Therefore, since it is 
effective in the dispersibility of the titanium oxide in the inside of a coating constituent and a paint film improving, and 
reducing the amount of the dispersant used, it is desirable. 

[0058] A binder component has especially the desirable thing that has a hydrogen bond formation radical as an anionic 
polar group. When a binder component has a hydrogen bond formation radical, in addition to raising the dispersibility 
of titanium oxide according to the effectiveness as an anionic polar group, it becomes possible to raise the adhesion 
over adjacent layers, such as a rebound ace court layer, a low refractive-index layer, and a transparent electrode layer, 
by hydrogen bond. 

[0059] For example, when forming an inside - quantity refractive-index layer using the coating constituent which 
blended the binder component which has a hydrogen bond formation radical, also as opposed to the rebound ace court 
layer and low refractive-index layer which were formed from coating liquid by the so-called sentiment method, the 
adhesion which was excellent also to the low refractive-index layer formed by the so-called dry cleaning methods, such 
as vacuum deposition, is acquired. 

[0060] The silicon oxide (SiOx) film may be formed by the sol gel reaction which is the vacuum deposition or the 
sentiment method which is the dry cleaning method as a low refractive-index layer. Although the silicon oxide film 
contains the silanol group and hydrogen bond can be formed, especially the binder component that has a hydrogen 
bond formation radical to the film containing such a hydrogen bond formation radical has the large effectiveness of 
raising adhesion by leaps and bounds. 

[0061] As opposed to sufficient adhesion not being acquired, when forming the silicon oxide film by vacuum 
evaporationo on a quantity refractive-index layer while being formed by the sentiment method -, but conventionally, 
the silicon oxide vacuum evaporationo film having tended to exfoliate Since the silicon oxide (SiOx) vacuum 
evaporationo film can be formed with sufficient adhesion on the inside concerned - a quantity refractive-index layer 
when forming an inside - quantity refractive-index layer using the coating constituent which blended the binder 
component which has a hydrogen bond formation radical, it is very useful. 

[0062] Moreover, transparence conductive layers, such as ITO vacuum evaporationo film and ATO vacuum 
evaporationo film, may be prepared into an antireflection film for the purpose of electrification prevention, and a 
rebound ace court layer may be formed on the transparence conductive layer concerned. Also in this case, by using the 
coating constituent which blended the binder component which has a hydrogen bond formation radical, a high 
refr active-index rebound ace court layer can be formed with sufficient adhesion, and it is very useful. 
[0063] Specifically as a binder component which has a hydrogen bond formation radical, the binder component which 
has a hydroxyl group can be used into a molecule. The binder component which is pentaerythritol polyfunctional 
(meta) acrylate or dipentaerythritol polyfunctional (meta) acrylate, and left the hydroxyl group into the molecule as a 
binder component which has a hydroxyl group in a molecule can be used. That is, although the acrylic acid (meta) more 
than dyad is carrying out the ester bond of such a binder component to the pentaerythritol or dipentaerythritol of a 
monad, it remains, while some of a certain hydroxyl groups have not been esterified from the first in the molecule of 
pentaerythritol or dipentaerythritol, and a pentaerythritol thoria chestnut rate can be illustrated. Since pentaerythritol 
polyfunctional acrylate and dipentaerythritol polyfunctional acrylate have two or more ethylene nature double bonds in 
a monad, a lifting and high paint film reinforcement are obtained in crosslinking reaction at the time of a 
polymerization. 

[0064] As a photoinitiator which makes a radical polymerization start, acetophenones, benzophenones, ketals, 
anthraquinone, thioxan tons, an azo compound, a peroxide, 2, 3-dialkyl dione compounds, disulfide compounds, 
thiuram compounds, a fluoro amine compound, etc. are used, for example. More specifically 1 -hydroxy-cyclohexyl- 
phenyl ketone, 2 - Methyl- 1 [4-(methylthio) phenyl] -2-morpholinopropane-l -ON, Benzyl dimethyl ketone, l-(4- 
dodecyl phenyl)-2-hydroxy-isobutane-l-ON, 2-hydroxy - 2-methyl-l -phenyl propane- 1 -ON, l-(4-isopropyl phenyl)-2- 
hydroxy-isobutane-l-ON, a benzophenone, etc. can be illustrated. The 1-hydroxy-cyclohexyl-phenyl ketone among 
these, and 2 - Since small quantity also starts and promotes the polymerization reaction by the exposure of ionizing 
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radiation, methyl- 1 [4-(methylthio) phenyl] -2-morpholinopropane-l -ON is preferably used in this invention. These are 
independent or either can be used for them combining both. These exist also in a commercial item, for example, 1- 
hydroxy-cyclohexyl-phenyl ketone is IRUGAKYUA. It can obtain from Ciba-Geigy Japan by the trade name of 1 84 
(Irgacure 184). 

[0065] The dispersant which has an anionic polar group has the anionic polar group with high compatibility to titanium 
oxide, and it is blended in order to give the dispersibility over titanium oxide to the coating constituent concerning this 
invention. As an anionic polar group, a carboxyl group, a phosphoric-acid radical, a hydroxyl group, etc. correspond, 
for example. 

[0066] As a dispersant which has an anionic polar group The product group which big KEMI Japan specifically 
supplies by the trade name of DISUPABIKKU, that is Disperbyk-1 1 1, Disperbyk-1 10, Disperbyk-1 16, Disperbyk-140, 
Disperbyk-161, Disperbyk-1 62, and Disperbyk-1 63, Disperbyk-1 64, Disperbyk-1 70, Disperbyk-1 71, Disperbyk-1 74, 
Disperbyk-1 80, and Disperbyk-1 82 grade can be illustrated. 

[0067] When it has the molecular structure which the side chain which has the side chain or the anionic polar group 
which consists of an anionic polar group which was described above to the principal chain which has the frame of an 
ethyleneoxide chain combined and number average molecular weight uses the compound of 2,000 to 20,000 also 
among these, especially good dispersibility is acquired and it is desirable, number average molecular weight — GPC 
(gel permeation chromatography) — it can measure by law. In the above-mentioned DISU par big series, DISU par big 
163 (Disperbyk 163) is one of things suitable for such conditions. 

[0068] When forming a high refractive-index rebound ace court layer using the above-mentioned coating constituent, 
by blending and applying an organic system particle etc. to a coating constituent, the front face of a high refr active- 
index rebound ace court layer can be made into detailed irregularity, and the function as an anti glare layer can be 
given. Here, the styrene bead and acrylic bead whose mean particle diameter by SEM observation is specifically about 
0.5-10.0 micrometers as an organic system particle for forming detailed irregularity can be used. 
[0069] Especially the organic solvent for carrying out dissolution distribution of the formed element of the coating 
constituent of this invention is not restricted, but can use aromatic hydrocarbon [, such as ester; halogenated 
hydrocarbon; toluene, such as ketones; ethyl acetate, such as alcohols; methyl ethyl ketones, such as various things, for 
example, isopropyl alcohol, a methanol, and ethanol, methyl isobutyl ketone, and a cyclohexanone, and butyl acetate, 
and a xylene, ]; or such mixture. 

[0070] In this invention, it is desir able to use the organic solvent of a ketone system. If the coating constituent 
concerning this invention is prepared using ketones, since it can apply to homogeneity thinly easily on a base material 
front face, and the vapor rate of a solvent will be moderate and it will be hard to cause the drying mark after coating, 
the large area paint film of uniform thinness can be obtained easily. 

[0071] In order to give the function as an anti glare layer to the rebound ace court layer which is supporter s of the 
antir eflection film, the fr ont face of the r ebound ace court layer concerned is formed in detailed irregularity, on it, the 
coating constituent concerning this invention may be applied and a medium refractive index layer or a high refractive- 
index layer may be formed. If the coating constituent concerning this invention is prepar ed using ketones, coating can 
be carried out to homogeneity also on the fr ont face of such detailed irregularity, and coating unevenness can be 
prevented. 

[0072] What contains other solvents and has not lost the property as a ketone solvent with the partially aromatic solvent 
which consists of an independent solvent and two sorts or more of ketones which consist of one sort of ketones as 
ketones and one sort, or two sorts or more of ketones can be used. Pr efer ably, the ketones of a solvent occupied by one 
sort or two sorts or more of ketones especially in 80 % of the weight or more are used 70% of the weight or more. 
[0073] By covering with an organic compound and/or an organometallic compound which described the front face of 
titanium oxide above, using ketones as an organic solvent, the coating constituent excellent in especially coating fitness 
is obtained, and a uniform large area thin film can be easily formed now. Even in this case, it is still more desirable, 
when it has the molecular structure which the side chain which has the side chain or the anionic polar group which 
becomes the principal chain which has a dispersant of an ethyleneoxide system which was described above as a 
dispersant which has an anionic polar group, i.e., the frame of an ethyleneoxide chain, from an anionic polar group 
combined and number average molecular weight uses the compound of 2,000 to 20,000. Or it is also effective to use 
the binder component which is pentaerythritol polyfunctional (meta) acrylate or dipentaerythritol polyfunctional (meta) 
acrylate, and left the hydroxyl group into the molecule as a binder component. 

[0074] Although the coating constituent concerning this invention contains the dispersant which has titanium oxide, the 
binder component of ionizing-radiation hardenability, and an anionic polar group, and an organic solvent as an 
indispensable component and contains the polymerization initiator of the binder component of ionizing-radiation 
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hardenability if needed, it may blend other components further. For example, the tin oxide (ATO) doped if needed with 
an ultraviolet-rays electric shielding agent, an ultraviolet ray absorbent, a surface control agent (leveling agent), a 
zirconium dioxide, and antimony can be used. 

[0075] Although the blending r atio of coal of each component can be adjusted suitably, generally the dispersant which 
has 4-20 weight section and an anionic polar group for said binder component is blended at a rate of 4 - 10 weight 
section to the titanium oxide 10 weight section. However, since the binder component concerned acts as a distributed 
assistant in using into a molecule what has an anionic polar group as a binder component, the amount of the dispersant 
used which has an anionic polar group can be reduced sharply. Since a dispersant does not function as a binder, 
improvement in paint film r einforcement can be aimed at by reducing the blending ratio of coal of a dispersant. 
[0076] Specifically, the dispersant which has 4-20 weight section and an anionic polar group for the binder 
component which has an anionic polar group to the titanium oxide 10 weight section can be blended at a rate of 2 - 4 
weight section, this blending ratio of coal — the coating constituent for inside - quantity refractive-index layer s --**-- 
it especially carries out and is suitable. 

[0077] Moreover, the coating constituent which contains said binder component which has an anionic polar group in a 
molecule in 4 - 40 weight section to titanium oxide 10-20 weight sections, and contains a dispersant at a rate of 2 - 10 
weight section is suitable especially in order to form a high refractive-index rebound ace court layer. Furthermore, the 
organic system particle for giving the function as an anti glare layer may be blended with this coating constituent for 
high refractive-index rebound ace court layers at a rate of 1 - 20 weight section. 

[0078] In using a photopolymerization initiator, it usually blends a photopolymerization initiator at a rate of 3 - 8 
weight section to the binder component 1 00 weight section. 

[0079] Moreover, the amount of an organic solvent is suitably adjusted so that it may become the concentr ation which 
can dissolve each component in homogeneity, can distribute, and does not cause condensation at the time of the 
preservation after preparation, and is not past [ rarefaction ] at the time of coating. It is desir able to dilute to the 
concentration which lessened the amount of the solvent used within limits with which this condition is filled, prepared 
the high-concentr ation coating constituent, saved in the condition of not taking capacity, took out a part for the need at 
the time of use, and was suitable for the coating activity. In this invention, when the total quantity of solid content and 
an organic solvent is made into the 100 weight sections, to the total solids 0.5 containing an indispensable component 
and other components - 50 weight sections, still more preferably, the 50 - 95.5 weight section and by using an organic 
solvent at a rate of 70 - 90 weight section to total solids 10-30 weight sections, it excels especially in distributed 
stability and the coating constituent suitable for a mothball is obtained in an organic solvent. 

[0080] What is necessary is just to carry out distributed pr ocessing according to the gener al method of pr epar ation of 
coating liquid, in order to prepare the coating constituent applied to this invention using each above-mentioned 
component. For example, a coating constituent is obtained by mixing each indispensable component and each request 
component in order of arbitration, feeding media, such as a bead, into the obtained mixture, and carrying out distributed 
processing appropriately with a paint shaker, a bead mill, etc. 

[0081] In this way, the titanium oxide particle of the rutile mold which the obtained coating constituent has a 
predetermined primary particle size as an indispensable component, and was covered with the inorganic compound, the 
organic compound, and/or the organometallic compound, It is the thing which dissolves the binder component of 
ionizing-radiation hardenability, and the dispersant which has an anionic polar group into an organic solvent, and it 
comes to distribute. Especially a titanium oxide particle Homogeneity distributes in the coating constituent with the 
organic compound and/or organometallic compound which have covered the titanium particle concerned, and the 
dispersant which has an anionic polar group. 

[0082] The coating constituent concerning this invention has the dispersibility and distributed stability which were 
excellent in titanium oxide by covering by the organic compound and/or organometallic compound which have the 
combination of a dispersant which has an anionic polar group, and an anionic polar group, and its Hayes is very small. 
That is, by controlling the titanium oxide loadings in the coating constituent concerning this invention, adjusting a 
refractive index, and making the front face of coating-ed objects, such as a base material, apply and dry and harden the 
coating constituent concerned, it has a predetermined refractive index, and transparency is high and the small paint film 
of Hayes is obtained. Therefore, the coating constituent concerning this invention is suitable for forming 1 or two or 
more layers which constitute the antireflection film, and suitable for thinking from the range of the refr active index 
which can change and adjust the loadings of titanium oxide especially, and forming a medium refractive index layer , a 
high refr active-index layer, or a high refractive-index rebound ace court layer. 

[0083] Moreover, the coating constituent concerning this invention can form the small paint film of Hayes with 
transparency high [ since it excels also in the distributed stability over a long period of time, pot life is long, and ] even 
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when using it after saving for a long period of time and. 

[0084] Furthermore, the coating constituent concerning this invention is excellent in coating fitness, can be easily 
applied to homogeneity widely thinly, and can form a uniform large area thin film in the front face of a coating-ed 
object. If ketones are used especially, a vapor rate is moderate, and since it is hard to produce the drying mark of a paint | 
film, it is easy to form especially a uniform large area thin film. 

[0085] The antireflection-film coating constituent of this invention can be applied to the front face of coating-ed 
objects, such as a base material, it dries, and by carrying out ionizing-radiation hardening, it is substantially transparent 
and colorless and the small paint film of Hayes can be formed. 

[0086] Especially the base material that applies the coating constituent of this invention is not restricted. As a desirable 
base material, it is a glass plate, for example.; A triacetate cellulose (TAC), polyethylene terephthalate (PET), diacetyl 
cellulose, an acetate-butylate cellulose, polyether sulphone, an acrylic resin; polyurethane system resin; polyester; 
polycarbonate; polysulfone; polyether ; trimethyl pentene; polyether ketone; (meta) the film formed by various resin, 
such as acrylonitrile, can be illustr ated. The thickness of a base material is usually 25 micrometers - about 1000 
micrometers, and is 50 micrometers - 190 micrometers preferably. 

[0087] A coating constituent can be applied on a base material by various approaches, such as a spin coat method, a dip - 
method, a spray method, the slide coat method, the bar coat method, the roll coater method, the meniscus coating- 
machine method, a flexographic printing method, screen printing, and the bead coating-machine method. 
[0088] After applying the coating constituent concerning this invention to the front face of coating-ed objects, such as a 
base material, in the desired amount of coating, stoving is carried out with heating means, such as oven, and a paint 
film is usually formed by emitting and stiffening ionizing radiation, such as ultraviolet rays and an electron ray, after 
that. 

[0089] Thus, the obtained paint film may contain other components if needed, although homogeneity comes to mix the 
titanium oxide of the rutile mold which is covered with the inor ganic compound which falls or vanishes photocatalyst 
activity, the organic compound which has an anionic polar group, and/or an organometallic compound, and has the 
diameter of a primary particle of the range of 0.01-0.1 micrometers, and the dispersant which has an anionic polar 
group in the hardened binder. 

[0090] It is suitable for being able to use suitably the paint film obtained by this invention as 1 which constitutes the 
antireflection film, or 2 or more layer s, thinking from the r ange of the refr active index which can change and adjust the 
loadings of titanium oxide especially, and forming an inside - quantity refractive-index layer . When the thickness after 
hardening forms the paint film which is 0.05-0.2 micrometers according to this invention, a difference with the Hayes 
value of only said base material is able for the Hayes value which the refractive index adjusted in the range of 1.55- 
2.30, and measured in the state of a base material and one according to the convention of JIS-K 7361-1 not to be 
different from the Hayes value of only said base material, or to control within 1%. 

[0091] Moreover, the paint film obtained by this invention is suitable also for forming a high refractive-index rebound 
ace court layer. When the thickness after hardening forms the paint film which is 0.2-20 micrometers according to this 
invention, it is possible to control so that the Hayes value which refractive indexes are 1.55-2.30, and is specified to 
JIS-K 7361-1 may not be different from the Hayes value of only said base material or a difference with the Hayes value 
of only said base material may become less than 1 0%, and a high refractive-index rebound ace court layer can also be 
formed. 

[0092] The high refractive-index paint film concerning this invention can be used suitable to form an antireflection 
film. The paint film concerning this invention has light transmission nature, and can use it for forming one layer in the 
multilayer mold antireflection film which comes to carry out the laminating of the layer (light transmission layer) from 
which a refractive index differs mutually more than a bilayer. The paint film concerning this invention can also be used 
as a high refractive-index layer or a high refractive-index rebound ace court layer, although used mainly as a medium 
refractive index layer. In addition, a layer with the highest refractive index is called a high refr active-index layer in a 
multilayer mold antireflection film, a layer with the lowest refractive index is called a low refractive-index layer, and 
the layer which has the other in-between refractive index is called a medium refractive index layer. 
[0093] Moreover, when having prepared only one layer of paint films concerning this invention in the field cover ed 
with an antireflection film, for example, the screen of an image display device, also has exactly the good balance of the 
refr active index of the covering surface itself, and the refractive index of a paint film concerning this invention, the 
acid-resisting effectiveness is acquired. Therefore, the paint film concerning this invention may function effectively 
also as an antireflection film of a monolayer. 

[0094] Especially the paint film concerning this invention is used suitable to form [ of the multilayer mold 
antireflection film which covers the screen of image display devices, such as a liquid crystal display (LCD), a cathode- 
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ray tube indicating equipment (CRT), a plasma display panel (PDP), and an electroluminescence display (ELD) ] much 
more especially a medium refractive index layer at least. 

[0095] Drawing 1 shows typically the cross section of an example (101) of the liquid crystal display which covered the 
screen with the multilayer mold antireflection film which contained the paint film concerning this invention as a light 
tr ansmission layer, a liquid crystal display 101 — the whole surface of the glass substrate 1 by the side of the scr een — 
the picture element part 2 (2R — ) of RGB The color filter 4 which comes to form 2G, 2B, and the black matrix layer 3 
is prepared. Form the tr ansparent electrode layer 5 on the picture element part 2 of the color filter concerned, and the 
transparent electrode layer 7 is formed in the whole sur face of the glass substrate 6 by the side of a back light. As the 
transparent electrode layer 5 and seven comrades face the glass substrate and color filter by the side of a back light each 
other, vacate and a predetermined gap is made to counter. A perimeter is pasted up by the sealant 8, liquid crystal L is 
enclosed with a gap, the orientation film 9 is formed in the external surface of the glass substrate 6 by the side of a 
tooth back, the polarization film 1 0 is stuck on the external surface of the glass substrate 1 by the side of the screen, and 
the back light unit 1 1 is arranged back. 

[0096] Drawin g 2 shows typically the cross section of the polarization film 10 stuck on the external surface of the glass 
substrate 1 by the side of the screen. The polar ization film 10 by the side of the screen covers both sides of the 
polarizing element 12 which consists of polyvinyl alcohol (PVA) etc. with the protection films 13 and 14 which consist 
of triacetyl cellulose (TAC) etc., forms the adhesives layer 15 in the rear-face side, carries out sequential formation of 
the rebound ace court layer 16 and the multilayer mold antireflection film 17 at the appreciation side, and is stuck on 
the glass substrate 1 by the side of the screen through the adhesives layer 15. 

[0097] In order to diffuse the light injected from the interior like a liquid crystal display here and to reduce dazzle, the 
rebound ace court layer 16 is good also as an anti-glare layer (anti glare layer) which gave the function to form the front 
face of the rebound ace court layer concerned in the shape of toothing, or to make the interior of the rebound ace court 
layer concerned distribute inorganic and an organic filler, and to scatter light inside a rebound ace court layer. 
[0098] The part of the multilayer mold antireflection film 17 has the thr ee-tiered structur e to which the laminating of a 
medium refractive index layer 18, the high refractive-index layer 19, and the low refractive-index layer 20 was carried 
out one by one toward the appreciation side from the back light side. The multilayer mold antireflection film 17 may be 
the two-layer structure where the laminating of the high refractive-index layer 19 and the low r efractive-index layer 20 
was carried out one by one. In addition, when the front face of the rebound ace court layer 16 is formed in the shape of 
toothing, the multilayer mold antireflection film 17 formed on it also becomes toothing- like like illustration. 
[0099] The low refractive-index layer 20 can use a with a refractive index of 1.46 or less obtained from the coating 
liquid containing inorganic substances, such as a silica and magnesium fluoride, fluororesin, etc. paint film, a silica, 
magnesium fluoride, etc. as the vacuum evaporationo film which used vacuum deposition, such as chemical vapor 
deposition (CVD) and physical vapor deposition (PVD). Moreover, a medium refractive index layer 18 and the high 
refractive-index layer 19 can be formed using the paint film concerning this invention, and a with a refractive indexes 
of 1 .65 or more light tr ansmission layer is used for the light transmission layer of the range of refractive indexes 1 .46- 
1.80, and the high refractive-index layer 19 by the medium refractive index layer 18. 

[0100] According to an operation of this antireflection film, since the reflection factor of the light irradiated from the 
external light source decreases, reflected [ a scene or a fluorescent light ] decreases and the visibility of a display 
improves. Mor eover, according to the light-scattering effectiveness by the irr egularity of the rebound ace court layer 
16, the reflected light of outdoor daylight mitigates and the visibility of a display improves further that it is in the 
condition of outdoor daylight being reflected in a display front face, or shining dazzlingly. 

[0101] In the case of a liquid crystal display 101, the medium refractive index layer 18 which applied the coating 
constituent concerning this invention to the layered product which consists of a polarizing element 12 and protection 
films 13 and 14, and adjusted the refractive index in 1.46-1.80, and the high refractive-index layer 19 which adjusted 
the refractive index or more to 1.65 can be formed, and the low refractive-index layer 20 can be further formed in it. 
And the polarization film 10 containing an antireflection film 17 can be stuck on the glass substrate 1 by the side of 
appreciation through the adhesives layer 15. 

[0102] On the other hand, since an orientation plate is not stuck on the screen of CRT, it is necessary to prepare an 
antireflection film directly. However, a complicated activity applies the coating constituent concerning this invention to 
the screen of CRT. In such a case, since the antireflection film will be formed if the acid-resisting film containing the 
paint film concerning this invention is produced and it is stuck on the screen, it is not necessary to apply the coating 
constituent concerning this invention to the screen. 

[0103] An acid-resisting film is obtained by having light transmission nature to the whole surface side of the base 
material film which has light transmission nature, or both sides, and coming to carry out the laminating of the light 
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transmission layer from which a refractive index differs mutually to them more than a bilayer, and forming at least one 
of the light transmission layers concerned in them by the paint film concerning this invention. A base material film and 
a light transmission layer need to have the light transmission nature of extent which can be used as an ingredient of an 
acid-resisting film, and its thing near transparence as much as possible is desirable. 

[0104] Drawing 3 shows typically the cross section of an example (102) of the acid-resisting film containing the paint 
film concerning this invention. The acid-resisting film 102 applies the coating constituent concerning this invention to 
the whole surface side of the base material film 21 which has light transmission nature, forms the high refr active-index 
layer 22, and forms the low refractive-index layer 23 on the high refractive-index layer concerned further. In this 
example, the light transmission layer from which a refractive index differs mutually may prepare three or more layers 
of light transmission layers only for the bilayer of a high refractive-index layer and a low refr active-index layer but. In 
that case, not only a high refractive-index layer but a medium refractive index layer can apply and form the coating 
constituent concerning this invention. 
[0105] 

[Example] (Example 1) 

(1) As a prepar ation rutile type titanium dioxide of a coating constituent, the titanium oxide content carried out sur face 
treatment with aluminum 203 and stearin acid at 79 - 85%, and oil absorption prepared [ specific surface area ] the 
rutile type titanium dioxide (TT051 (C), Ishihara Sangyo Kaisha, Ltd. make) of water repellence [ front face ] by 24- 
30g/100g by 50-60m2/g with the primary particle size of 0.01-0.03 micrometers. As an ionizing-radiation hardenability 
binder component, the pentaerythritol thoria chestnut rate (PET30, Nippon Kayaku Co., Ltd. make) was prepared. As a 
dispersant which has an anionic polar group, the block copolymer (DISU par big 163, made in big KEMI Japan) which 
has compatibility in a pigment was prepared. As a photoinitiator, 1-hydroxy-cyclohexyl-phenyl ketone (IRUGAKYUA 
184, Ciba-Geigy Japan make) was prepared. Methyl isobutyl ketone was prepared as an organic solvent. 
[0106] A rutile type titanium dioxide, a pentaerythritol thoria chestnut rate, a dispersant (DISU par big 163), and 
methyl isobutyl ketone wer e put into the mayonnaise bottle, and it used through the zirconia beads of the amount of 
about 4 times of mixtur e (phi0.3mm), and stirred with the paint shaker for 10 hours, the photoinitiator (IRUGAKYUA 
1 84) was added after stirring, and the coating constituent of the following presentation was obtained. 
<a presentation of a coating constituent - rutile type titanium dioxide (aluminum 203 and the surface tr eatment article 
by stearin acid --) the primary particle size of 0.01-0.03 micrometers (TT051 (C) — ) Ishihara Sangyo Kaisha, Ltd. 
make : Ten weight sections and a pentaerythritol thoria chestnut rate (PET30, Nippon Kayaku Co., Ltd. make) : ~ 4 
weight sections and anionic radical content dispersant (DISU par big 163, made in big KEMI Japan): — 2 weight 
sections and photoinitiator (IRUGAKYUA 184, Ciba-Geigy Japan make): — the 0.2 weight sections and methyl- 
isobutyl-ketone: — the 37.3 weight sections (2) ~ a triacetyl cellulose film (FT-T — 80 UZ) with a creation thickness 
[ of a paint film ] of 80 micrometers After forming the pentaerythritol thoria chestnut rate hardening film with a 
thickness of 3 micrometers on Fuji Photo Film, After carrying out coating of the coating constituent immediately after 
preparation by bar coating-machine #2 and carrying out stoving for 1 minute at 60 degrees C, it was made to harden by 
the UV irradiation of 500mJ, and the transparent membrane whose thickness after hardening is 0.1 micrometers was 
formed. 

[0107] Moreover, after carrying out coating of the coating constituent immediately after pr epar ation by bar coating- 
machine #2 and carrying out stoving for 1 minute at 60 degrees C to the Hayes measurement on a surface unsettled 
PET base material (RUMINA T60 by Toray Industries, Inc.) with a thickness of 50 micrometers, it was made to harden 
by the UV irradiation of 500mJ, and the transparent membrane whose thickness after hardening is 0. 1 micrometers was 
formed. 

[0108] Moreover, the coating constituent was left for 30 days at the room temperature, the generating situation of 
precipitate was observed, and the transparent membrane was further formed like the above using the coating constituent 
after neglect on the surface unsettled PET base material (RUMINA T60 by Toray Industries, Inc.) with a thickness of 
50 micrometers. 

[0109] Hayes and a refractive index were measured about the transparent membrane whose thickness after hardening 
formed from each coating constituent immediately after preparation and after room temperature neglect is 0. 1 
micrometers. Hayes was measured using the turbidity meter NDH2000 (Nippon Denshoku Industries make), moreover, 
the refractive index of the paint film after hardening — a spectrum — the refractive index with a wavelength [ of helium 
laser light ] of 633nm was measured using the ellipsomter (UVSEL, product made from JOBAN-IBON). Moreover, 
change of Hayes when grinding a film front face against 200g - 1kg load 20 times about this transparent membrane 
using #0000 No. of steel wool estimated film reinforcement. 

[0110] The result of each trial is shown in the 1st table. When the coating constituent prepared in the example 1 was 
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used, the transparent membrane with good Hayes and refractive index was obtained. Moreover, the coating constituent 
of an example 1 excelled [ after / room temperature neglect ] in dispersibility, and the transparent membrane with good 
Hayes and refractive index was obtained like immediately after preparation. 

[01 1 1] It replaces with the rutile type titanium dioxide (TTOS1 (C), Ishihara Sangyo Kaisha, Ltd. make) which 
performed hydrophobic processing in an example 1 . A titanium oxide content (Example 1 of a comparison) At 76 - 
83% Surface treatment is carried out only with aluminum 203. With the primary particle size of 0.01-0.03 micrometers 
By 75-85m2/g, by 40-47g/100g, the front face carried out the rutile type titanium dioxide (TTOS1 (A), Ishihara Sangyo 
make) of a hydrophilic property like the example 1 except **** for tales doses, and oil absorption obtained [ specific 
surface area ] the coating constituent. The obtained coating constituent was examined like the example 1 . 
[01 12] A test result is shown in the 1st table. Although it used immediately after preparing the coating constituent of 
the example 1 of a comparison and the paint film was formed, Hayes of the obtained paint film was high and the 
refractive index was low. Moreover, a lot of precipitate was produced by room temperature neglect. In addition, the 
paint film formation after room temperature neglect was stopped. 

[0113] (Example 2 of a comparison) In the example 1, pentaerythritol tetraacrylate (PET-40, Nippon Kayaku make) 
without a hydroxyl group was carried out like the example 1 instead of the pentaerythritol thoria chestnut rate except 
**** for tales doses, and the coating constituent was obtained. The obtained coating constituent was examined like the 
example 1. 

[01 14] It is shown in the 1st table by making a test result into the example 2-1 of a comparison. The obtained coating 
constituent had bad dispersibility, it had already gelled it immediately after preparation, and it was not able to form a 
uniform thin film. Measurement of Hayes and a refractive index and observation of room temperatur e neglect were 
stopped. 

[0115] Then, the quantity of the anionic radical content dispersant (DISU par big 163, made in big KEMI Japan) used 
in the example 1 was increased to 6 weight sections, the coating constituent was prepared, and it examined like the 
example 1 . It is shown in the 1 st table by making the test result of this coating constituent into the example 2-2 of a 
comparison. In this case, the rutile type titanium dioxide was distributed by homogeneity, and even if it carried out 
room temperature neglect, neither change of viscosity nor the appearance of precipitate was observed. Although Hayes 
of the obtained paint film was good when the paint film was formed using the thing immediately after preparation, and 
each thing after room temperature neglect, the refractive index was low compared with the example 1, and its 
reinforcement of a paint film was extremely low. 

[0116] (Example 3 of a comparison) a rutile type titanium dioxide (TT051 (C) — ) with a primary particle size of 0.01- 
0.03 micrometers which carried out surface preparation with aluminum 203 and stearin acid as a rutile type titanium 
dioxide in the example 1 although it replaces with using the Ishihara Sangyo Kaisha, Ltd. make and is 0.01-0.03 
micrometers in primary particle size - aluminum 203 and stearin acid - the rutile type titanium dioxide (TT051 (N) — ) 
which has carried out neither of the surface preparation Ishihara Sangyo make was carried out like the example 1 
except **** for tales doses, and the coating constituent was obtained. The obtained coating constituent was examined 
like the example 1 . 

[0117] The obtained coating constituent had bad dispersibility, it had already gelled it immediately after preparation, 
and it was not able to form a uniform thin film. Measurement of Hayes and a r efractive index and observation of room 
temperature neglect were stopped. 

[0118] (Adhesion with the vacuum evaporationo film) After carrying out coating of the coating constituent obtained in : 
the example 1 and the example 2 of a comparison after forming the pentaerythritol thoria chestnut rate hardening film 
with a thickness of 3 micrometers on a triacetyl cellulose film (FT-T80UZ, Fuji Photo Film make) with a thickness of 
80 micrometers by bar coating-machine #2 and carrying out stoving for 1 minute at 60 degrees C, it was made to 
harden by the UV irradiation of 500mJ, and the transparent membrane whose thickness after hardening is 0.1 
micrometer s was formed. Next, the silica vacuum evaporationo film of 84.7 micrometers of thickness was formed by 
PVD on condition that the following. 

A <PVD condition> and the target for heat vacuum evaporationo: Silicon monoxide (99.9% of purity) 
- Output : when the cellophane tape squares friction test was performed about the vacuum evaporationo film obtained 
by degree of vacuum:0.13Pa, argon flow rate:38.8sccm, oxygen flow rate:5sccm, and evaporation rate:8.47nm/in 
current value 0.4A, and electrical-potential-difference 480V and a vacuum chamber, to the whole surface having 
exfoliated, as for the silica vacuum evaporationo film of the example 2 of a comparison, the silica film of an example 1 
did not exfoliate at all, but showed the good adhesion to a paint film. 

The blemish beside [ ten ] ten length x was made to intersect perpendicularly by the cutter, it attached to the <condition 
of cellophane tape squares friction test> paint film front face, and 100 grids in a grid pattern were prepared in it. After 
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sticking the Nichiban cellophane tape strongly from moreover, it tore off at a stretch and the number of the grids which 
remained in the film surface was counted. 
[0119] 
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[0120] 

[Effect of the Invention] As stated above, the coating constituent concerning this invention is excellent in the 
dispersibility of titanium oxide, and distributed stability, and can form the small transparent membrane of the haze by 
which the refractive index was adjusted. Moreover, the coating constituent concerning this invention is excellent in 
coating fitness, can form the thin film of a uniform large area easily, and is suitable for mass-producing the small 
transparent membrane of the haze by which the refractive index was adjusted at low cost. 

[0121] Moreover, the paint film concerning this invention is formed using the above-mentioned coating constituent 
concerning this invention. This paint film has high transpar ency, its haze is small, and since the loadings of titanium 
oxide are controlled and a refractive index can be adjusted, it can be suitably used as 1 which constitutes an optical 
member or two or more light transmission layers especially the inside of an antireflection film - a quantity refractive- 
index layer, or a high refractive-index rebound ace court layer. Moreover, especially when [ especially ] a binder 
component has a hydrogen bond content radical, adhesion with a vacuum evaporationo layer is excellent also an 
adjacent layer and in it. 

[0122] And the antireflection film containing the paint film concerning this invention is applied suitable for the screens, 
such as a liquid crystal display and CRT. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an example of the liquid crystal display which covered the screen with the multilayer mold 
antireflection film containing the paint film concerning this invention, and is drawing having shown the cross section 
typically. 

[Drawing 2] It is an example of an orientation plate which prepared the multilayer mold antireflection film containing 

the paint film concerning this invention, and is drawing having shown the cross section typically. 

[Drawing 3] It is an example of the acid-resisting film containing the paint film concerning this invention, and is 

drawing having shown the cross section typically. 

[Description of Notations] 

101 — Liquid crystal display 

102 ~ Acid-resisting film 

1 — Glass substr ate by the side of the scr een 

2 — Picture element part 

3 — Black matrix layer 

4 — Color filter 

5 7 — Transparent electrode layer 

6 -- Glass substrate by the side of a tooth back 

8 — Sealant 

9 — Orientation film 

10 — Polarization film 
11-- Back light unit 

12 — Polarizing element 

13 14 - Protection film 

15 — Adhesives layer 

16 — Rebound ace court layer 

17 ~ Multilayer mold antireflection film 

1 8 — Medium refractive index layer 

19 — Quantity r eft active-index layer 

20 — Low refractive-index layer 

21 ~ Base material film 

22 — Quantity r eft active-index layer 

23 — Low refractive-index layer 
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